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A comparison of the Work and Social Adjustment Scale (WSAS) across different patient populations using Rasch analysis and exploratory factor analysis.
Abstract

Introduction:
The Work and Social Adjustment Scale (WSAS) is designed to measure patients" perceived functional impairment associated with a health problem. There is a paucity of studies that explore the stability of the item hierarchy in the WSAS across different disease populations.
This study investigated the unidimensional structure of the WSAS across different disease populations.
Methods:
Secondary data analysis was conducted on pooled patient data (HIV, breast cancer, and inflammatory conditions) to create a new dataset (n=554). The data were analysed using Rasch analysis and exploratory factor analysis.
Results:
Exploratory factor analysis and principle component analysis of the WSAS showed a good fit as a unidimensional scale, person and item separation indices were greater than 2 suggesting that the WSAS is sensitive enough to distinguish between participants of varying levels of ability. Some differential item functioning was seen by diagnosis and by sex for items 1 and 5 of the WSAS.
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Introduction
The Work and Social Adjustment Scale (WSAS) is designed to measure patients" perceived functional impairment resulting from a health problem. The original measure was a four item scale, that covered the work, home, social, and private leisure domains, for rating disability in psychotherapy studies of phobias (1 Whilst the WSAS has been used to measure impairment in various populations with results suggesting a one-factor solution(4-6), there is a paucity of studies that explore the stability of the item hierarchy in the WSAS across disease clinical populations. Should item hierarchies vary across groups, for example if some items are easier or more difficult to answer for one group compared to another group, the resulting scores cannot be generalised or compared.
This study aimed to examine the dimensionality and reliability of the WSAS in HIV, breast cancer, and inflammatory conditions in patient populations using Rasch analysis and exploratory factor analysis, to investigate if scores from the WSAS can be validly and reliably used across illness groups.
Method
Secondary data analysis was conducted on patient data pooled from a number of studies carried out at King"s College London. The data have been combined from patients with HIV, breast cancer, and inflammatory conditions(7). A total of 554 patients completed the WSAS.
All patients provided demographic information, and information about their employment status. All studies from which these data have been drawn received ethical approval from the local research ethics committee (REC reference: 12/LO/1510; IRAS project ID: 83947, breast cancer study that received approval from the ethics research and audit panel at King"s College Hospital). Informed consent was obtained from all participants.
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Analysis:
In order to establish the dimensionality or factorial structure underpinning the WSAS, i.e.
whether the scale is unidimensional, or if it can be better characterised by a number of underlying dimensions, a Rasch model was used to analyse the similarity of the WSAS item hierarchy across the three diagnostic groups (8) .
Rasch analysis is also useful in examining differential item functioning (DIF). This is where the response to an item differs for people by diagnostic group. This is a useful comparison as it identifies whether the same item on a scale represents a different level of impairment by diagnostic group. Carrying out exploratory factor analysis in conjunction with Rasch analysis is a valuable technique which allows for the identification of any latent dimensions in the scale that can be further explored using Rasch analysis.
Step 1:
To evaluate the dimensionality and reliability of the WSAS, exploratory factor analysis, and the Rasch measurement model were used. Unidimensionality was examined by conducting exploratory factor analysis and through carrying out a principal component analysis ( Step 2:
The reliability of the WSAS was examined using the person separation reliability statistic.
The person separation index indicates how well the WSAS items separate the participants into statistically distinct levels of severity and the item separation index indicates how well the participants separate the items into different levels of difficulty. The separation index (SI) must exceed 2 to achieve the desired level of separation reliability (i.e., a value of 0.80) and exceed 3 to attain a value of 0.90(10).
Step 3:
The items on the WSAS were tested for any overall Differential item functioning (DIF) by sex, and across the three illness groups.
Exploratory factor analysis was conducted using Stata (version 11.2). The Rasch analysis was completed using Winsteps (version 3.91.2).
Results
402 females and 152 males were included in the combined dataset. The mean age of the participants was 48.3 years. 39.7% of female participants were employed compared to 34.8% of males. Full demographic information and the distribution of impairment severity as measured by the WSAS by illness, sex, age, and employment is presented in Table 1 . A C C E P T E D M A N U S C R I P T In order to further examine the results from the fit statistics, a principal component analysis of residuals was carried out to check the dimensionality of the data. Table 3 shows that the percentage of variance explained by the measures (73.2%) is very close to the expected variance (73.4%). According to Rasch model simulations, it is unlikely that the 1st contrast in the unexplained variance will be greater than 2.0(8). The unexplained variance explained by the first contrast here was 1.60 eigenvalue units (i.e., <2.0 eigenvalue units) indicating that the WSAS shows a good fit as a unidimensional scale (Table 2) . The data were further examined for unidimensionality using exploratory factor analysis. A one, two, three and four factor solution was calculated. All items loaded satisfactorily in the one factor solution (loadings > 0.7) but not for any other solutions (loadings <0.7) [data not shown but available from authors]. The analysis was re-run by sex, and diagnostic group. The factor loadings for all items on the WSAS were satisfactory for patients from the three diagnostic groups, and by sex, confirming one dimension for the scale (Table 3) . 
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Reliability
The reliability of the WSAS was tested by calculating the Cronbach's alpha coefficient, which for the 5-item WSAS scale was 0.93 suggesting that the items are closely related, and by obtaining person and item separation ratios and reliability estimates from WINSTEPS.
The separation index must exceed 2 to achieve the desired level of separation reliability (i.e., a value of 0.80) and exceed 3 to attain a value of 0.90.The item measure reliability estimate was 0.98, and the separation index was 6.58. The person measure reliability estimate was 0.80, and the separation index was 2.01. Person and item reliability exceeded the criterion for "good" (≥.80). Person and item separation index was greater than 2; therefore, the WSAS is sensitive enough to distinguish between participants of varying levels of disability. Table 4 shows significant DIF comparisons by diagnostic group and by sex for each item on the WSAS (i.e. some items are easier or harder to answer for one group compared to another group). The data showed some differential item functioning by diagnostic group for all items.
Differential item functioning (DIF)
However, for most items the difference contrast, which is the difference in difficulty of the item between groups, was less than 0.5 logits, and it should be at least 0.5 logits for DIF to be noticeable(11). The items showing significant DIF (i.e. contrast greater than 0.5 logits and probability p<0.05) were; item 1 -was more difficult item for the HIV and inflammatory conditions groups compared to the breast cancer group, and item 5 was easier for the HIV
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9 group than for the breast cancer and inflammatory conditions groups. DIF was seen by sex for item 5 where female participants found item 5 more difficult to answer than male participants.
<<Table 4 here>>
A C C E P T E D M A N U S C R I P T 10 Table 4 : Differential item functioning of WSAS by diagnostic groups, and by sex. *Indicates significant differences (*p < 0.05; **p < 0.01) using Mantel-Haenszel statistic for polytomous scales. The item measuring relationship functioning was added to the scale after initial development (1) . This item appears to be different from the other items in that the first four address participation in life whereas the fifth item is about quality. As such it may be difficult for participants to accurately respond to the quality of their relationship in the context of the entire scale. Furthermore it would be difficult for a participant not in an intimate relationship to complete. Another explanation could be the small sample size of this study and that a greater number of cases are needed to fully understand this DIF. Some researchers have suggested that DIF items are removed; however doing so might affect content validity of the measure and comparability with other studies (12) . In this study we have chosen not to remove items showing DIF given the short structure of the WSAS and the small sample size.
WSAS
However, when using the WSAS it is recommended that researchers interpret their findings with caution, and where possible stratify their sample by sex.
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The strength of this study is that data were available from three difference groups of patients (HIV, inflammatory conditions, and breast cancer) allowing comparison by diagnosis and by sex. The limitations of this study include the relatively small sample size including the subgroup analyses. For this reason, these findings cannot be generalised to the wider population.
The use of retrospective data analysis techniques and the use of hospital samples may also limit the generalisability of these results and further research on different illness groups is warranted. That being said, the WSAS is a short tool that is easy to complete, and has been used on numerous occasions in clinical trials and appears to work well as a screening tool(13), making it useful for routine clinical practice and research.
Conclusions
The aim of this study was to investigate dimensionality of the WSAS and to test if scores from the WSAS can be validly and reliably compared across illness groups. Overall, a one dimensional structure was identified for the WSAS. However, a small number of DIF items were identified, suggesting that scores from the WSAS cannot be compared across groups.
